A eduction in social and leisure activities has been found to be an important sequel to stroke. Occupational therapists intervene to promote adaptation in stroke survivors whose occupational performance has been impaired by their disability. IntelVention often includes the therapist's assisting these persons to resume former leisure activities or learn new activities. Although occupational therapists have become increasingly aware of the need for more evaluative research on the effect of their interventions, no studies have examined the efficacy of occupational therapy intervention related to the leisure activities of stroke patients.
Literature Revi w
At the time of this writing, seven studies have examined social and leisure activities of stroke patients (Belcher, Clowers, Cabanayan, & Fordyce, 1982; Davidson & Young, 1985; Feibel & Springer, 1982; Labi, Phillips, & Gresham, 1980; Lawrence & Christie, 1979; Niemi, Laaksonen, Kotila, & Waltimo, 1988; Putterill et aI., 1984) . All have found a reduction in social and leisure activities to be a sequel to stroke. Putterill et a!. reported, for example, that most of the 41 stroke survivors interviewed in their study were unoccupied for much of the day. Davidson and Young found that 38% of stroke subjects were unable to resume former social activities. None of the subjects had become involved in any new activities poststroke, and 50% said they were lonely. Niemi et a!. focused on the quality of life of 46 stroke survivors under the age of 65 years, 4 years after their first stroke. The quality of life of 83% of these subjecrs had nor returned (0 the prestroke level, and 80% of the subjects indicated a deterioration in leisure activities.
Four of the seven studies cited above examined the influence of various factors on leisure activity resumption following a stroke. The extent to which degree of physical disability influences activity resumption follOWing a stroke is unclear. Lawrence and Christie (1979) found that reduction in leisure activities was most marked among those who were more physically disabled than among those who were less affected. Conversely, Labi et a!. (1980) reported that a significant proportion of stroke patients who were independent in self-care and mobility experienced social disability, and that social disability could not be accounted for by age, physical impairment, or specific neurological deficits (e.g., hemiparesis, hemisensory defect, hemianopia, dysarthria, dysphasia). Feibel and Springer (1982) found a significant correlation between depression and failure to resume premorbid social activities. Depressed persons lost an average of 67% of previous activities; those who were not depressed, an average of 43%. This correlation, however, does not imply a causal relationship. Labi et al. reported that social reintegration was more difficult for women and for those with more education. Belcher et a!. (1982) found higher levels of social interaction among single than among married persons. Their study, however, was based on the results of 73 people, and the findings are not representative of the total population of stroke survivors. Additionally, because married and single persons were not matched, uncontrolled variables, such as age and sex, may have inAuenced the results.
The purpose of the present study was to determine whether there are significant differences in activity involvement and in satisfaction with that involvement between stroke survivors who received intervention related to leisure skills and those who were visited by an occupational therapist but received no intervention.
Method

Subjects
The subjects were 40 patients with cerebrovascular accident who had been discharged from one of three rehabilitation hospitals in the Lower Mainland of British Columbia, Canada, between October 1986 and February 1988. Criteria for inclusion in the study were that the patient had incurred a stroke within the past 15 months, had completed a rehabilitation program, was not on antidepressant medication, was not severely aphasic (i.e., could follow a one-step command and had some means of self-expression, such as gesture, verbal expression, or communication aid), and had a close relative or friend who was willing to participate in the study. Of the 40 subjects, 17 had incurred a right hemispheric cerebrovascular aCCident; 23, a left hemispheric cerebrovascular accident. Twenty-seven of the subjects were men; 13, women. The mean age of the subjects was 69.6 years (range = 42 to 86 years of age).
A project coordinator randomly assigned subjects to either an occupational therapy intervention group or a control group. The experimental and control groups were compared on the basis of demographic and other covariates measured at the initial assessment (see Table  1 ), with the use of two-sample t tests for interval variables and chi-square tests of independence for categorical variables. No statistically significant differences between the two groups were found on any of the covariates.
Intervention
The objective of the occupational therapy intervention was to assist the subjects in resuming former leisure activities, to learn to engage in new actiVities, or both. For the experimental group subjects, the therapist had access to information on each subject's physical and cognitive function (from the independent evaluator's assessment) and on perceptual function (from the hospitals' occupational therapy charts). In addition, the therapist assessed the subject's environment (including home, primary social contacts, and transportation and funds available for No/e. CVA = cerebrovascular accident.
a (Mahoney & Barthel, 1965) . h (Zung, 1965) . C (Folstein, Folstein, & McHugh, 1975) . *No statistiCally significant differences between experimental and control group on above measures, all of which were taken on admission to project.
leisure activities). Also assessed were premorbid activities and the desire to attempt these activities adapted to accommodate disability or the subject's desire to attempt different activities in keeping with the constraints of the disability. The subjects decided where they desired assistance from the therapist in terms of resuming former activities or learning new activities. Leisure activities included individual or social activities carried out in the home or community environment. One patient, for example, expressed a desire to visit a stroke club, so intervention with this subject involved the therapist's accompanying her on her initial visit to the stroke club. Another patient indicated a wish to catch a bus independently and to resume carpet bowling, so occupational therapy with this patient involved the therapist's being with the patient the first time he tried these activities. A third patient indicated a desire to do more cooking, so the therapist assisted him in making a vegetable board in his own workshop. Another patient expressed a need to do volunteer work, so the therapist contacted a volunteer bureau for suggestions and found a job acceptable to the patient, namely, walking dogs for the Society for the Prevention of Cruelty to Animals (SPCA). The therapist made the initial visit to the SPCA with the patient. (See Table 2 for a list of areas in which there was occupational therapy intervention with the experimental group.) The subjects assigned to the control group were visited by an occupational therapist and asked questions about leisure activity involvement throughout their life span (i.e., during childhood, young adulthood, working years, and the time prior to the stroke). The therapist also asked each person about the effects of the stroke on his team, relatives' reports of the amount of free-time activity or her life. Examples of questions asked were, (a) Tell me discriminated at a high level of confidence (p < .001) about your life since your stroke. What are the chief probbetween well-adjusted and poorly adjusted groups. Relems your stroke has caused for you during the last few garding concurrent validity, the point biserial correlation months? (b) What do you think caused your stroke? and of relatives' ratings of level of free-time activities with the (c) What has been your chief fear since your stroke? No criterion of clinical judgment was .77, indicating good intervention related to leisure activity involvement was agreement between relatives' reports and what would be provided. The therapist spent the same amount of time expected on the basis of clinical judgment. The subjects' with subjects assigned to the experimental and control reports on free-time activities distinguished well (p < .05) groups, that is, five 1-hrvisits at the subject's home over 5 between well-adjusted and poorly adjusted groups (Katz consecutive weeks. & Lyerly, 1963) . In another validity study, relatives' ratings of both the amount of free-time activity and satisfaction with free-time activities differentiated between day-care Instruments center patients and nondysfunctional subjects living in Two subscales of the Katz Adjustment Index (Katz & Lyer- Carroll County, Matyland (p < .001) (Hogarty, Katz, & ly, 1963 ) -Level of Free-Time Activities and Level of SatLowery, 1967) . Considerable data are also available on isfaction with Free-Time Activities -were chosen to reliability, validity, sensitivity, and norms for the Katz Admeasure activity involvement and satisfaction with injustment Scale as a whole (Hogarty & Katz, 1971 ; Hogarty volvement, because we believed that both activity involveet aI., 1967). ment and satisfaction with that involvement would be For 26 leisure activities, the subject was asked, "In influenced by a stroke. Because the primary purpose of the last 7 days, how many times have you done this activthe leisure skills intervention was to assist the subject in ity?" If the activity was not performed, the subject was achieving greater satisfaction in activities that he or she asked the reason for not doing the actiVity, and the anidentified as important, satisfaction with activity involveswers to these questions were categorized as (a) no interment was the main dependent variable in this study.
est, (b) no time, (c) physical limitations, (d) psychosocial The two subscales used have been found to be valid limitations, or (e) environmental limitations. For each measures of involvement in social and leisure actiVities. activity, the subject was also asked, "Are you satisfied with Given groups who are widely different with regard to what you do in this area?" and "Could you indicate whethoverall adjustment as judged by an experienced clinical er you would like to do more or less of this activity?" The answers to these questions were categorized as (a) satisfied, (b) would like to do more, and (c) would like to do less.
The measure of cognitive function used was the Mini-Mental State Examination (Folstein, Folstein, & McHugh, 1975) , an 11-item questionnaire. Test-retest reliability of the Mini-Mental State Examination is .98. It has' also been shown to be a valid test of cognitive function. This test was used to separate patients with cognitive disturbances from those without such disturbances. The maximum score on the test is 30. The mean score for patients with dementia was 9.7; for those with depression with cognitive impairments, 19; for those with depression, 25.1; and for nondysfunctional persons, 27.6. MiniMental State scores follow the change in cognitive status when and if patients recover. Concurrent validity was determined with a correlation of Mini-Mental State scores with scores on the Wechsler Adult Intelligence Scale (Verbal and Performance scores) (Buros, 1972 (Folstein et aI., 1975) . The Mini-Mental State Examination has been used as a measure of cognitive function in many studies on stroke patients (Lipsey, Robinson, Pearlson, Rao, & Price, 1984; Robinson, Starr, Kubas, & Price, 1983; Robinson & Szetela, 1981) The Barthel Index (Mahoney & Barthel, 1965 ) was used to measure performance in self-care and mobility. An interrater reliability score of .95 and test-retest reliability of .89 have been demonstrated for this index. The Barthel Index correlates highly with other functional scales and possesses good discriminant and predictive vaHdity (Granger, Albrecht, & Hamilton, 1979; Granger, Dewis, Peters, Sherwood, & Barrett, 1979) .
The lung Depression Scale (lung, 1965) was chosen to measure depression. The mean indexes achieved on the scale for patients with depressive disorders before and after treatment were 0.74 and 0.39, respectively. The mean index for patients whose condition was initially diagnosed as depressive disorder but who were discharged as having other disorders was 0.53; the mean index for the control group was 0.33 (lung, 1965) . This scale has been found to be a valid measure of depression with brain-injured and stroke patients. In a study by Robinson and Szetela (1981) , the correlation between lung Depression Scale scores of brain-injured and stroke patients and their relatives' assessments on the same scale was .83
Procedure
An independent evaluator, who was unaware of the group to which subjects had been assigned, recorded each subject's age, sex, hemisphere of stroke, date of insult, liVing situation (i.e., living alone or with support), aphasia, highest education attained, independence in self-care and mobility, depression, involvement in activity, and satisfaction with involvement in activity before the first visit or treatment. Depression, involvement in activity, and satisfaction with involvement in activity were measured twice more -5 weeks after the initial visit or treatment and 18 weeks after the initial visit or treatment. A relative or dose friend was involved in the com pletion of all of the above measures to protect against the inadequacy of reliance solely on the stroke survivor as informant.
Results
Effect of Stroke on Leisure Activity Involvement
The effect of stroke on leisure activity involvement was examined with the use of paired t tests on the total sample for a comparison of the average number of times activities were performed per week before the stroke with the average number of times per week such activities were performed the week before the initial assessment. The paired t test was repeated for a comparison of the prestroke activity levels with the levels recorded at the 5-week assessment and again at the 18-week assessment (see Table 3 ). Statistically significant differences from the prestroke activity level to all three assessment points were observed for the activities of (a) working in and around the house (ActiVity 1), (b) working in the garden or yard (Activity 2), (c) working on some hobby (Activity 3), and (d) needlework (Activity 17). Activities 1, 2, and 3 showed strong decreases in level of activity involvement (p < .001 at the initial assessment paint). The activities of (a) attending a club (Activity 9), (b) shopping (Activity 10), (c) taking part in community or church work (ActiVity 11), (d) visiting friends or relatives (ActiVity 15), and (e) going to the library (Activity 19) showed marginal evidence of a change in activity involvement from prestroke to the initial assessment point (p < .05), but this trend did not persist to the other assessment points.
Because the use of multiple t tests inflates the probability of Type I errors, the Bonferroni method was used to deal with this issue, that is, probability values less than .002 (.05/25 = .002) were judged to indicate significance. Additionally, due to few significant differences, even at the .05 level, the inflated rate of false positives (from multiple testing) is not a real problem.
A stepWise linear regression analysis was performed to examine whether the demographic variables, the Barthel Index, and the Zung Depression Scale could predict activity level at the 5-week or 18-week assessment periods for the total sample (regardless of the intervention). Little predictive ability was found.
Effect of Intervention on Leisure Activity Involvement
The effect of occupational therapy intervention was examined with a variety of methods. Two-sample t tests 'Indicates a statistically significant difference between mean number of times activity was performed per week before stroke and week preceding initial assessment (p < .05). "Indicates a statistically significant difference between mean number of times activity was performed per week before stroke and week before 18-week assessm<:nt (p < .05).
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were performed to compare the average number of times activities were performed by the experimental and control groups at 5 weeks and again at 18 weeks. No significant differences were observed between groups at either time point for any of the activities. Next, the mean changes in the number of times activities were performed, from prestroke to 5 weeks and from prestroke to 18 weeks in the experimental and control groups, were compared. Again, no significant differences were found. The evidence was particularly weak for those activities that involved active occupational therapy intervention (see Table 4 ).
The trend in level of involvement over the four assessment points was examined with a repeated-measures multivariate analysis of variance (MANOYA). For each actiVity, the study group (experimental or control) was considered as a between-subjects factor (called treatment), whereas the four assessment pointS formed a within-subjects factor (called time). Note that the averaged F test produced by the MANOYA approach coincides with that produced by a mixed-model (or split-plot) univariate analysis of variance.
The results show no significant interactions between treatment and time for any activity and virtually no significant main effect due to treatment. Only the activities of (a) working in and around the house (Activity 1) and (b) attending a club (Activity 9) offer any suggestion of a treatment effect (p < .10). There is, of course, a statistically significant main effect due to time on a number of the activities, the strongest being for the activities of (a) working in and around the house (Activity 1), (b) working in the garden or yard (Activity 2), (c) working on some hobby (Activity 3), and (d) needlework (Activity 17). Weaker but still significant time effects were observed for the activities of (a) attending a club (ActiVity 9), (b) taking part in community or church work (Activity 11), (c) visiting friends or relatives (Activity 15), and (d) going to the library (Activity 19). Multiple comparisons indicated that the significance was due to the prestroke involvement level differing from the poststroke levels. These findings are consistent with the results from the paired t tests on the total sample.
Effect of intervention on Satisfaction With Activity involvement
To examine the effect of occupational intervention on satisfaqion with activity involvement, we constructed contingency tables for each activity on the basis of the numbers of persons satisfied or not satisfied with their level of activity involvement in the experimental group and in the control group. The further categorization of to do more and tbose wbo would like to do less was were satisfied with activity involvement at the different uninformative because, with few exceptions, the subjects assessment times.) who were not satisfied indicated a desire to increase their activity level. Chi-square tests of independence were perOi cus, ion formed on each of the contingency tables.
To examine trends in satisfaction over time, we conOverall. activity involvement increased over the 4 months structed contingency tables for each activity from the freexamined in thiS study. In fact, activity involvement at the quencies of satisfted persons at the three assessment IS-week assessment had, in most instances, returned to points for the experimental group and the control group. prestroke activity levels. The exceptions were the activiChi-square tests were again performed.
ties of work in and around the house (ActiVity 1), work in No significant differences between the experimental the garden or yard (Activity 2), work on some hobby and control groups in the number of satisfied persons (Activity 3), and needlework (ActiVity 17). We were enwere observed at any of the three assessment points for coUl-aged by the findings; the literature had led us to any of the 26 activities. Particularly, the 7 activities with expect a greater difference between these two time peactive occupational intervention (see Table 4 ) showed no riods than we found. We noted that persons with a large differences. The second set of tests also showed no sigvariety of interests were more likely to be able to continue nificant differences between the experimental and conwith an activity done previously than those with a limited trol groups in the number of satisfied persons over time range of interests. The latter were more likely to need to for any of the 26 actiVities. For most of the activities, the acquire new interests and skills. percentage of satisfied persons was high in both study Overall, satisfaction with activity involvement also groups, so it is not surprising that the tests were not increased over the 4-month period. We observed considsensitive enough to detect any differences. Interestingly, erable individual variation in personal standards for, and the experimental group showed a larger increase (or satisfaction with, performance. Some subjects were wiJlsmaller decrease) than the control group in the number ing to resume activities at a lesser degree of competence of satisfied persons in only 9 of the activities. In summary, than prior to the stroke. Others had no interest in resumthere was no significant change in the level of satisfaction ing activities that they could not perform to a previous with activity involvement. (See Table 4 for the number of standard. Individual differences in personal standards for activity performance should be assessed by occupational therapists because they may influence how successfully former activities are resumed. The results showed no statistically significant differences between the experimental and control groups in activity involvement or satisfaction with that involvement. Several possible explanations for these findings are apparent. First, occupational therapy intervention had no significant effect. Second, the intervention was too limited (i.e., five 1-hr sessions) to have a large effect. Third, many environmental factors exert a stronger influence on activity involvement and satisfaction with that involvement than does occupational therapy intervention. We believe that a combination of the last two factors accounted for the finding of no significant differences between the experimental and control groups.
Environmental factors are critical in the determination of activity involvement after a stroke. Such factors include access to recreational pursuits, architectural barriers, availability of transportation, and support from family and friends. Proximity to a community center was often an important determinant of a subject's regular attendance there; if the subject could walk to the center from home, he or she was much more likely to attend than if a bus trip was required. We found, too, that attitudes and behaviors of family members (primarily the spouse) had a strong influence on how the person viewed his or her disability and on how roles and activities were maintained or altered. In some marital relationships, the spouse provided encouragement and support to the patient in his or her efforts to resume old activities or start new ones. In other instances, there was active discouragement on the part of the spouse. We observed several instances in which it was clear that the person who had had a stroke was valued by the spouse for his or her productivity (e.g., cooking meals) rather than for himself or herself. When no longer able to perform to previous standards, the stroke survivors in these relationships were either unwilling to attempt to perform activities for fear of the spouse's disapproval of imperfect performance or were actively discouraged by the spouse from performing activities until they could do these activities perfectly. One man, for example, hired a housekeeper to perform the household activities that his wife had done before her stroke, even though she was physically able to perform some of these activities. His actions robbed her of important activities and a valued role. In such instances, family therapy, rather than intervention in the area of leisure skills, is required.
Because people are inextricably a part of their environments, occupational performance should be viewed as the outcome of person---environment interaction (Barris, Kielhofner, Levine, & NeVille, 1985) . In the present study, we focused primarily on the assessment, treatment, and measurement of individual characteristics and skills. Social relationships play an important role in leisure activities. Although the literature suggests that social support is important in the rehabilitation process, it is unknown how such support influences psychosocial adjustment and occupational performance after a stroke (Evans & Bishop, 1990) . The influence of social relationships, family, and friendship on occupational performance reqUires research (Dyck, 1989) .
ConclUSion
There were no significant differences in activity involvement or satisfaction with that involvement between stroke survivors who received intervention related to leisure skills and those who were visited by an occupational therapist but received no intervention. There are likely two reasons for these findings: (a) the intervention was limited in scope (i.e., only fIve therapist visits) and (b) numerous environmental variables (e.g., support from family and availability of transportation) strongly influence activity participation and satisfaction. Deficits in the physical performance of activities are often less problematic than factors in the person's physical, social, and cultural environments.
Attitudes and behaviors of friends and family exert a strong influence on how someone views his or her disability and on how roles and activities are maintained or altered. As Dyck (1989) pointed out, we should pay greater attention to our patients' social and physical environments beyond the clinic. Ethnographic research on the effect of a stroke on social relationships and leisure behavior would increase our understanding of the complex relationships between the social, physical, and cultural environments and occupational performance. A
